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- i-% # ffi m '\k ?A % & -It It * n ' t % t * ^ £ - ^ ^ to 

7t&SS.4Lil:?/tMl*&4Lg - te. -It ( c e 1 1 ) £& & *K Pfc 
(over erase) tfn -fit t £. *lt ^ W ^ *l ^ fa ^(erratic 
b i t s ) Bf . £ -fe |!a. ,tb f & 'It % ft ft fa it Ml - * ft ¥ 7t 

$L Q- it -It ^ & %L $'J itb t& «lt 4l >M> % 'A ( 1 e a k current) 

I ' fl&«.4&-iaife4Mtt 4fc w t& -it it I s * ?>j t m <a -it ^ t 

¥t % ± It « • 4§e. *t *fc 4 ffl 4fc fA it -It ft P£ ?'J t ' f & 'It ^ 

~faK&&fafrMb&)&JL3Lfa7tj&3& ' ffij^^illfP^^Tt^. 

s& m H ift - € bq JtiMtt*it * - >J • *» *t 4St itb P# ?'J 

t ♦ £ la -It & ± m %l *l ft m . ^ ^ & ^ te, -it 

* # 4i ISJ 4ft 7t £d 3& - ^ JsJ ^7C^.5^4LaE,*lt^ ' ® & fa ft & 

sg- e, ^ &i » An x it & ^ *a # ?t & & n % a a B it # # ia lit 
t£ ^ % aft # ^ ' m &t n. m <t $l ^ & & ?g m & & it -it & • 

Sfc^Kr^i^^Jt ' & $kft % A(program) i& & P£ 
(erase) gJjEJjf > ^tt^^^tfe?tti^^t>t^¥ 

3* « (&W£m - STACK GATEFLASH MEMORY ARRAY) 

A stack-gate flash memory array is provided 
for preventing the delivery of the leak current 
when a cell having a set of a specific bit line, a 
word line and a common source line has an erratic 
bit. The other cells having the same bit line but 
different word lines will not have wrong cell 
current leaking produced by the leak current. In 
the stack-gate flash array, one bit line is 
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?$■ n 'if v & ± • 



( - ) * £ ft 4t ffl & : * 2 



( ) * ^ $ ft & 



202 m Jl 



a 
aa 



ft & 



/t#ft*#*fcffi 
2 0 4 te. -it 



7t * i^tmzm- STACK GATEFLASH MEMORY ARRAY) 

divided into two isolated bit lines and two 
adjacent word lines are connected into one word 
line through a gate of an isolated transistor. 
Therefore when a cell having a set of a specific 
bit line, a word line and a common source line has 
an erratic bit, the delivery of a leak current 
provided by the erratic bit is disabled by the 
separated isolated bit lines and the associated 
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* * %X&Wffi$- (%rW£m-- STACK GATEFLASH MEMORY ARRAY) 

isolated transistor. So any program or erase 
cycle will success without any leaking current 
from erratic bits in the present invention. 
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— - ^£ eft 



± * *J * £ ^ + ra # - Ji ft 



Jit 



a#j: 



E9 » □*IW«t±4fee.*##hB^ 



3r#a#j 



l » &*nttw (i) 

& a 8 fir M ftt^l^ 

^ & W A % M ifr - %L % ffl fa •& PaI te. 'It ft ?«J # ifc tf 

a ^ it ^ & ' m. m & % m & - ft m & * * # ^ ^ it g. 



/.>IL 



*fc 4 M 4fc P3 te, ^ ft p# ?>J w n tt A ft 



#J 3" * • 
& iffr & % 

f £° -f f- ft it <lt ft (memory ) #j ft $i • & ^ _L 
& # # # *£(non-volat i le) te, /It ft • a A # # -14 
(volati le) # fit ^ # Jfr. te. -Jt ft(Random Access Memor 



4r ^ 



77 



" RAM" ) i5 « • * * # # «• <l± te. -It ft £ If -it € S* t 8* * 

(Read Only Memory, "ROM") - ^a^^Hft'lItt 
(Programmable ROM, "PROM") - T*fcl&»r^5$ 1 B £t**e. 
(Erasable PROM, " EPROM" ) > ^ t Ml ft? ^ U A I* 
ft(Electrical ly Erasable PROM, "EEPROM") - 
It t£ -ft- ft (Mask ROM) a JSL W te. • It ft(Flash memory) 

An # % te, -it ft m a & m m # t *t # fit € * # t m 

& • *» # m fit * # te. 'It ft(Static Random Access 



y, 



•It ft 



te. « 



& * * 



Memory, "SRAM") • a JSL % % fit * # ^ te. -It ft ( Dy nam i c 
Random Access Memory, "DRAM") • 



15} 



_ ray 



'It ft t 



°£ tf te. -It 



t 44 * 



te. •<* 



* ' >jt m p*i t 5* ft. • te. 

# * & ' *. a « # • w*fc rs rfrtff*rm.£ t 



a $ fa • l£ m a i *1 ffl t^ te. -It ft • «f ^ ^ % >\$_ 
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i * &WiSLW (2) 

«r m A °% t* te. it ft • **5F-i±4:^ffi-t^*-#.i^t# • 

# a m A -ft ' £^#^##s£&^&p&" 5 ras£*_ o &tffe, 

& it 'It ft $1 it i§ a t JE ^ • £/^4Lft.*t*Jfe##-8fc • 

«■ **- m te. 'it it ' * f£ ^ a * * -r **. f£ -r & A t» 
te, -It ft -sr € -f± *fc p£ »r a A tf te. -It ft 4b a& *. # > -e *$ 
^ r ^#.i&^^5£^it*&teftteifc** i lttJi&**»-r« -li *fc 

F£r T a s£ tf te. 'It ft #J t '14 #. P£ >F ^ . ft a ^ « # M «■ * 

^ t i f 14 ° ^ € Jis it -r ffl t ' # Ai fit * # ifr te. ■» 

ft - ft H Pit *fc # te, -It ft a A M t&*feft*P"TRI.8^Jiafcff 

& > <a - S. Bfl ft. ' # & fit ^ # te, 'It ttw Aft Hfili*# 

jj*. te, -it ft # W # *p ♦ # • r?n pq te, -it ft #j ^ *4 *«J -fo & 

# ^ • a itb « te. -it ft & * °£ tt te, «it ft # # -141% fit a # 
te. -it ft »r # ^ -fi # * * s ' s itt 4fc w te, -it ft & ^ # 

# # '14 te. -It ft ^ i >7?L ° te. -It ( c e 1 1 ) F# ?»J ( ar r ay ) ^ «t 

ffl£§*p#*fe4fflte4fc M te. 'It ft P#- H t ffl • 

it # as |i i • — £*o#*fe4ffl;fe & te, -It ft ?>J 

(Stack-Gate Flash Memory Array) » tL 4$ — 2N 2M ft ^_ 

# € B s a ft ( t r a n s i s t o r ) ft /& te, 'It ( c e 1 1 ) • a — & to 
it^3^(Bit Line, " BL" ) & ^ ® t -^BLO £JBL2M-1 ^ — 

^ it Ml ^-(Word Line, " WL" ) ^ ^ @ t 4lWL0 f-JWL2N- 1 ♦ vx 
A & (common) >Jfc #L «&(Source Line, " SL" ) it # te. -It 

^ ii i ^ i • •£ * t it Ms n % - # n. itL ft ml ^ ( w *• % 
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i » HtWiiLW (3) 

BL1 ) ^^-^tf.7tljlJ«- ( W iftWLl ) - ie. 'It tel 0 2 
ti§l^^(over erase) rfij ^ !£. 'It 48- 1 0 2 * # ^ 41 ^ <st it 

(erratic bit) • ie. -It 1 02 # & £ - » « >7fL ( 1 eak 

current ) > tit ft ib & 4Sl ?t & 1 i| M ie, 'It ( #1 
ie. 'It 1 0 4 & ie. 'It 1 0 6 # % ) ' *P 4& ^ g i£ & $'J * ft ^ it 
i& 2&-WL0 I&WL2 ' # # £ I'J Id 'It tel02 ^ aft f # L (leak 

current) ^.i | • fl&**»»4Lt*l- • S4j&tt*fe4M*4fc 
ie. -It- It f 5 -*- t m it 'It ^.f • *f ^ * # ^ £ 

to it ^ ie. -it *§• l o 2 » >t 4. t aft ^ ® & 0 ^ t e. 'it l o 2 4l 

Tfc&^'t ^(Threshold voltage)^^!!^ • 

t -L il ^ ^ # 4fc ft ie. -|t It ?»j -jt it H(read) ft # 

• it & ft *» no - ft #j °£ if ie, -It It 0 -fa A # * i*- ?'J t * 

— ^ # Jt 4fc 7t J. & — m <g til B$ > ib&t%-gr$LffM^ 

(program) ft f£ • ft'] «>* 21 ^ ie. 'It % & ft # #. 
(erase) • lt#|Ali^f # • 4£ 0 & _t ifc f ^ i*. 

t # ' #r i-x S & f & #j r-1 ' itb & § *° *fc 4 ffl & tte ft ie, 
•It It p# — 4te 3ft - 

ifc *b ' * 3* 4fc ft I e, -It It #j t H £ afc t # '14 ' # It 

Ittt^SlW PB. m " M - 4S 4fc ft i£ 'It It @ ^ it « ' 

Q&J&fiiT&ft^to&&&lfkM~k&(tjtf& ' -t it £J it S5 

& . «i« #t ^ ie, -it it * ^ ^ & & & m % ft it m 
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tt $ ^ 60 tt *t > *s * it tb w # 60 m m m m & it je. # « s 



£ - *t tfe ft *& -It 60 it g ffl ^ & • #j & + & ^ £ 



it 



^ _l i& p& ^ *g ^ te. <it tt ^ # 



^ o 



£ ga a g- 



@ ib ^ «■ 60 @ 60 «t & m. & - & i£ 4 w tt 4fc tL 'It 



«t t f H it >T * ' & & 0 ^ St 5t fa 7t & £ ± 



aft m ^ & 60 t 



^ # 60 a 60 # - a fidjt*^^* wft* «it tt pa 

?»J ^ 3& t& tt JR. it 3r ' ft :!> *fc fifr 3fc *t it if f£ 4fc ie, 



% t it & ifc a 60 - * - itJi* Wtttt w 



IS, 'It tt PA ?>J t 5S- «t tf A it >F ' ^ a& & -t i& t& 'It ^ 31 
' & & % W t ' S *P 4L — t& 'It ^ - 4ft 7C $1 3& fa 



#3 ft JL ^ 4iL Tt 3& ' rfg f £o ^ ^ ^ it ft'] it i& — ^ iL 



a 
aa 



ffl tt #. it & >£. - • *i jtb # *f ^. ^ ifc 4 W * 4fc M 



ta -It tt PA ?'J t 2^ t ' % tt 'It # £ i 



•If ^ . $t ^ 



^. >fe ^ t e. -it ^- A % *a |5] -fe. it > ^|5j^7t^5S-^te. 

' 0 -ftt Tt ^. 5^- Ci ^ 5f1 ' ftli|^l^^itt^4:t 



a 
aa 



ft it m. m U. i 



.-A 



# it ' SI itb f£ i 



/7H ^ # % ¥ f'J 



to IS. 'It • Sirtn9E.*r^,4L^4 W M PA t 5& t • ^^fi- 



* PA ?'J 'It ^ # 4. • 

^ # IS] ^ ffl _L i£ # - « #r ^ 4 ffl tt * W ti 'It 
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i - ftWiiLty (5) 

& 9>\ ik tf J8L $L # & ' SifcTi&itS^&^te^t 

J£ J£ ±f t£ ft ^ fa -it It ^ & ffl # 4" • 

^7 Kt # a £ ^ -h it #a & 4& S 6<j - 44 «. - ^ * ft Jl «W 

^ m ' t x 44 * - & -fi * «fc #j ' it fi& ^ m «* n ^ » # 

.£* t£ a£ t : 

^s^ifa^in^^ ife ^ te, -it & n % & m • 

#c , B 3 #• B £ - & t iH ' tf #- as ^ 2 si • 

- *r j£ #j ifc 4 M ft ft f e. -I* « I* ?'J 2 0 0 • tL & - 2 N ?»J 
2M *r * t a a a ft #r ^ /& ^ f£ 'It ^(Memory Cell) » a - & 
4fc to & 3& ( B i t Line • ^Tffi 4&BL) & 42 9 2 B) t -^BL 0 $<J 
BL2M + 1-1 > - &. ft Ml ^ (Word Line » A T ffi 44 WL) & & 
SI t ^WLO 2JWL2N-1-1 - - &2N-1 ?'J « A « B B a It la 
(Isolated T r an s i s tor s ) 2 0 2 « A ift Ml i&SL d$ it * fa 
•It i£ J* * ° 1ft n & - ft ( W *» £ 1 ft ) ' * t * 1 ?'J H 

iu n * %<b n ft %8 n n s. m- #4A+i n ft iua+4 n c a # ^ 

0 > 1 * 2 * 3 # # ) - A f] % 2N-3 & $ 2N n ^ fa -It & > #r 

# it #• I e. 'It ^ at 4£ x 4a i£ /& ^ — in ft Ml j& ( #J *»' # 1 

ff 4l fa -ft tfl ilb ^ Sk % j£ ^ 4fc 7t Ml 5S- ^BLO ) » l§J » fj- 
^ ilb e ( #'J *» * 1 ft ) ' * t * 2 te. -It H Iff 3 ?»J - $ 6 ?'J 
^ ^7 H 75 5. ^ ^4A + 2 H ft ^4A + 3 » - A ^2N-2 ft 

% 2 N - 1 ^ t a -It ' m # it * f a -It ^ ^ «. 4s x 4a it ^ 4» 

— fa ft %L n- ( iH *i % \ ft Z_tL 'It ^ 4fc itb ^ 1& & *L tiL ft &L 
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(6) 

S8- J^BLl ) • 

4k itb Ft t ' Pfr % m - n it 'It ffl 9- 5. *s it 

it > & + # i ?<j te. -it m m & %2 n tt -it. ^ im • & i§j 

it & #j ?>] $5 sl % B B B ft & 2 o 2 g- t ^ Ma t a a a ft 4l wj & • a 

itb » 4* ' itb Ft ?»] * ^ % 3 ?»J #| ^ 4 ?»J te. -It- ^tf^ • & m 34 

4£ $>J «9 iL ^ "t a 9 B ft &l 2 0 2 * * 9 2 -fa t b 9 b ft ffl • itb Ft 

n t ^ £ 2 B - 1 ?»] & % 2 B ?«J ( B # *M ^2 - 3 # % f ■] 2 N - 2 ) l£ 

•It M * ' * ISJ it $'J $9 Sl ^ % B a B ft fe. 2 0 2 * t ^ $ B #1 

€ B 9 B ft ^ M * » 

4k itb * * b/3 - & ^ ^ #«J t 4l ^ 4 M m it -It ft Ft 

H ' m # fsj - ?>j ^ ia <It ^ 4l ^ t 5. i| M > At ^1 ?«J 
te. -It 4l a& * g 2 ?>j te. -it ^ & • isj it # $ .j 35 ^ 

€ b b b ft te 2 0 2 * t ^ ^ 1 49 t B a 9 « ^ v8l ' « itb ^ # • ifcb P# 

?'J t ^ 3 ?'J & $ 4 ?<J it -It 4l ifc & ' IS] it & f 'J ® 

b b b ft &.2 0 2 A t ^ %2 m % a a a ft at & • itb Ft n t ^ 

?»J & #2C ?«] (C £ *M ^2 * 3 £ £ $»]2N-2 ) f£ 'It 41 i» « » 

* m it # i'J 9 A- 4l t B a a ft ia2 0 2 ^ t ^ * C #1 « a a a ft ^ v8l 

' Ik ffi M « A- ^ € B a a ft & 2 0 2 ^ t B a B ft >fe s. 4a it 

^# I'J ^. ^ ^ & ^.SL • 

4k $ 2 I] ^ Ft f'J t ' # % -It ' if?^^3?'J^2# 
^ 'It ^204 f ^ ^ t t ^ to . m % VL -It ^-204 it ^ fj ^4 
to ^ 5$-BL3 H ^ to ML » itb iM, % >7rl K ^ 4k &. -fc: tc ^ 

BL3 it ^ t Z -It ^ 4l r-1 # ift ' -fSitbH^s^na-S-^TLML s&WLl 
a it # it -It ^ fc & b M * «3 JL % B a 9 ft M 2 0 2 ^ ^ - % B a B 
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&w%lw (7) 

5- mt r$ ' is itb n. i 



flfl & & & i£ & m to to ML S&BL3 _L 

4l te. •m ffl # & ' m tt n >m % >,n * # & # #j * *b t z -it 



# * ^ & 5t to TO JL £ 



/.ML 



I* z-ft w & ± • 



IS 



# _L i& I* ?>] t * - * $ 5t to to J. ± - i 



-'A 



(Leak Current) > itb >^ € aft ii * it % ^ f'J * to ^ «£ -It 

' itbB^^^-^^t^ A(Program) ifr-ft • m ^ W iZ 
% & #j ^ m- #. BSK Erase) • ^^T^^f^^^^t^ • m « 
T « II ^ ^ ^ of f a 1 • itb % & % W *fe 4 ffl &l >\k m tz -It 
P# ?«J — ik & • 

i « B - 



* 3 B ^: # m tf) ±fe ft W *6 0* ft IS 

#c m & %t m — ik ^ fa \H ' « T • It #- as # 3 



-fe £3 B t 



JF»2« + 4LJ>4Mttft ft tz -ft ft' ?«J 



2 o o 4^ £ m • - te, -it 



3 0 0 t ' ft fir % ifc 



ft W ft te. -it ft 2 o o ^ to to Mi m. bl ^ to ml & • 

#1 #] $ — *a to to Ml 31 II (Bi t Line Decoder s ) 3 0 2 • a 
^ - ;£a ^ to Ml ii ( W o r d Line Decoders)304 • to to £ 



# H 3 0 2 > fli « M — to to *s SfeB LS . ^ ^ & * & 
to to <&BL0 $-JBL2M-l -1 * t ^, - • $m iii — to it ^ it # -f§ 



!^ « ^ to Ml # ^ H 3 04 ' m u %h & - ?F Ttit !^WLS » 9$ %l 
m. & fa to .^.WLO $'JWL2N-1-1 & t ^o - - Ifrifc-^Tb 

iS # ft «fe • ^ itb > H*to7oMi)!$4%li3024Lto7o£fit#'f£ 



fife ' ffl «4#^4 Mtt ^ W t& 'It- It P# ?'J 2 0 0 # * t 4l 



- ' itH*^7tML^«|i§3044L^>Oit#'ftfijt ' it # ^ ft 
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i * fa^a^ (8) 

M « 'fcfc fa -It fit P-£ ?»] 2 0 0 i* #] * t ^ - « a a a It • H 

4 w & *fe m *a <it ft 2 o o 4l it m m. A it m ft ° 

302 a A + *t 6^ ^ it ^ <5?«l S 304 • # -fit it & # ^ fi 3 0 2 -fc. 

a a a >} ^ ft & & ft 'b ^ K & & $S 30 4 ft &] & ft Q% • 

# a fl #T *l 14 ifa f £ 'ft It a S a ® # 'J> ^ * § £o % l*ff *L i4 

A Id 'ft It a a a £ • 

*> _h m ilk ' m *#"flflr«iiii*4«tt m fa -it it 

P# ?'J >& It Jt ' * * P# 7»J * # - * £ ^ it £ £. - » % %L 

' itb ft % >7fL it f£ * S'J * to 4L I a -ft ' ilb a£ 3r # & 4t 

' *H ^ i» tt. -It * #J t # 4fc Pfc ' ?Pfll#l 

a t &d f 34 • ft a a lp ^ £ & p£ r-1 ' *t & * # »M3 ^ 

4 W 4fc M fa -ft It p# ?>J ^ — ft ft ° 

% ft » m & & w 1& >t m & *fe m t a -it it «. x ' ^ it 

Ml # ^ ti « A ^ it m fll i§ > t ^ f *° ^ IP B ^ » * 4- ^ 

& ^ * gg -fc. £ # 4p ft ft fa1fc,hffr*£7L&®rffi-*%nftfe 

tf] ® # b£ » ^ # a^ #f # it itJ ^ fa -It It a B a £ Sr 4* * ^ * f ^ 

a #T m U 34 £H f a 'It It a a a >i fif # ' lfc**.4frW**4«ls&*fe 

P-1 fa 'It It P4 ?»J ^ % - ft • 

Sfc M # e, a - *t ^ ^ ^ ^ S X ' j» * M. # ffl 

# ^ i£ ® ^ . t^ftgttFJL&th&fflw ' a itt ^ % w 1% 

tt $i ® it fa & m % n 4- w ® ft ft zl %> ° 
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m a its * «. h ^ 

% \ m % & #1 *k %i M *fe ft te. -It ft #| t s& 

$2ffl**#»¥l6$i*4M4s 4fc ft te. -It It i$ ?»J 
4& SR ^ # <M3 — & f 2fe iH : a A 

* 3 SI & * # 9 £ #j *fc 4 w fa >\k ft te, -It 

#l m & % w — & te * at m ° 



102 -104 -106 - 204 te. 'it- 

2 0 0 *fr 4 M 4fc ft «. <lt I* 

3 0 0 4 W tfc ft te. 'It ft It S. 
302 304 g 

BL fa it .it 
WL ^ to itL 
BLS to 9t it fa 
WLS ^ 7C 4 f Sfc 




3* - «t»*fr-*#'JI£ffl 

1 . - ft ifc 4 w 4fc M te. -It it ?»J ' * & ■ 

%L it m € B B a It ' t £ #• t a B a It # a it 49 *t * it ^ 

3- S£ 4fc ?'J ' * t ' - it e t ^ « a B a It • #■ *fc 4® 

*a «P ^ t£ # t a a a It A - t a B a It ff ' & t ^ t B B a It *fr t ^ 

^ t£ #< ^ B a a |t 4L - jfc / & 4i 5. & ' ffij t£ t a B a It *f + 

£- t - t& « a B a It ^ £ — — $ — 4£ 7t & ' 

£ *h - S£ € B B a It 4l # - & / sa. M 5. - £ ~ to to Ml : a 

$l it m n m a. t b b b it • & * # - t* ?»j » jl « b b b ft 4* 

# A ^ * 4fe [5] - f li 4f t ^ f£ #• € b B b It *f * t ^ - ' * t #■ 

- f£ ?-J ^ iL f B a B it - «./ ^ M & #J * i& ^ « ?'J « A « 

a B a It - f£ € a a a It # ^ t& * / 4@ X M 4£ - f i ' 

* t *f m ^ t& n m *. % a B a it ^ - # t& € b b 9 it *r t ^ * t ^ 

- t& t b b b It - W M $'J — ^ it Ml ' ffn & ^ t£ ?<J 4$ iL 

% a B a It ^ - # t£ % B B a It n t * t 3 - t£ t a B a It - W 

« i% & * *f m 4l ?>j as iL t B a a it 4l - ffl & mt& ^ 7i 
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